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2c-Electron rich compounds such as polycyclic aromatic hydrocarbons have been of interest as medical drugs, mutagens, and pollutants. To separate such compounds from one another by HPLC, m-electron interaction between stationary phase and samples (ic-interaction) could be effective. Stationary phases have thus been investigated by use of the ic-interaction. [3] [4] [5] In this research, our attentions have been fixed on Cu(II)-phthalocyanine derivatives, one of which has been known to adsorb mutagens6 by the 2r-interaction. We tried to develop a new stationary phase: silica gel bound with Cu(II)-phthalocyanine derivatives (CuPCSs).
Experimental

Chemicals
Cu-phthalocyanine was purchased from Tokyo Kasei Kogyo Co. Ltd.; spherical porous aminopropyl silica gel (Develosil-NH2, particle size: 5 µm), Nomura Kagaku Co. Ltd. Methanol and dioxane were of special grade for HPLC (Ishizu Seiyaku Co. Ltd.). Other reagents were of analytical or reagent grade.
Preparation of aminopropyl silica gel bound with Cuphthalocyanine derivative Copper(II)-phthalocyanine tetrasulfonyl chloride (CuPCSCI, Fig. 1 ) was prepared by treating Cu(II)-phthalocyanine with chlorosulfonic acid.' CuPCSCI (12 or 24 smol) was dissolved in dioxane and refluxed with Develosil-NH2 (2 g) for 2 h. CuPCSs was filtered and the filtrate was completely colorless, indicating that all CuPCSCI bound to Develosil-NH2. After the treatment with a mixture of water and methanol, CuPCSs was packed into a stainless tube (4 mm i.d.X150 mm) by the conventional slurry method.
HPLC system
The HPLC equipment included a Shimadzu LC-9A pump, a Rheodyne Model 7125 sample injector equipped with 20 µl fixed loop, a Shimadzu SPD-M6A photodiodearray detector and an Epson PC-286V5 (SeikoEpson Co. Ltd.) as a data station. The eluent used was a mixture of methanol and water (8 : 2) at a flow rate of 0.5 ml/ min. The eluent was monitored between 230 and 270 nm. naphthalene, anthracene and phenanthrene gives only one peak, as shown in Fig. 2 (A; Develosil-NH2). However, in the case of CuPCSs (6 µmol/g), these compounds are separated, as seen from the chromatograms shown in Fig. 2 (A; CuPCSs) . It should be noted that tricyclic compounds, anthracene and phenanthrene, give peaks at different retention times, because of the difference of their spread of 7r-electrons. Table 1 represents the retention times of the samples by the use of CuPCSs (6 and 12 µmol/ g) together with the theoretical plate numbers (N). The retention times of the samples except for benzene became larger with increase of the amount of CuPCS on Develosil-NH2, as seen in Table 1 . This result indicates that the time lags from Develosil-NH2 are caused by the interaction between the i-electron of samples and CuPCS. However, since a large part of amino group of Develosil-NH2 remained unreacted (more than 90%), N of each peak is not high enough. To improve column efficiency, alkylation of the amino group is effective. The effects of alkylation will be reported later. To check plane recognition of CuPCSs (6 µmol/ g), a mixture of planar triphenylene and nonplanar o-terphenyl, which have similar molecule sizes, was chromatographed.
As seen in Fig. 2(B) , peaks corresponding to them were completely separated. The value of the separation factor (a) calculated from these peaks was 14.2, which is about five times larger than that (a=2.8) obtained by a COSMOSIL PYE packed column (2-(1-pyrenyl)ethyl silica gel, Nacalai Tesque Co. Ltd.).8 This separation should be caused by spread differences between ir-electrons of triphenylene and o-terphenyl. The above result indicates that CuPCSs has a very excellent ability of the plane recognition.
In conclusion, a common aminopropyl silica gel can be converted by the treatment with CuPCSCI into a useful functional silica gel, which possesses an excellent ability of plane recognition caused from the ic-interaction.
This CuPCSs column has a chance of applications to separation of mutagens and medical drugs.
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